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Estimating degree of effects of microwave treatment on pod number is 
difficult because pod number varies so much from plant to plant unless the 
plants are very regularly spaced. We measured number of pods in 30 cm (1 ft) 
sections of rows. A section was taken from the center position in the middle 
row of each plot. Even with this procedure the CV was high (21.2%). In the 
3-cultivar test, differences between cultivars were significant (F = 17.6, 
2 and 4 df), but differences associated with treatments were not (F = 1.5, 
I 
6 and 36 df). The interaction mean square was also nonsignificant (F=0.63, 
12 and 36 df). 
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1) Spacing and soybean breeding. 
The problem of spacing is worldwide and concerns all crops. The usual 
plant density for soybeans is 25-65 plants/m2 (Scott and Aldrich, 1970). Now-
adays there are efforts to put more soybeans on the field. For example , 
Gogerty (1976) pointed out that the yield increases· as the row distance nar-
rows. Generally it has been observed that more to the north the rows come 
closer and the plant density increases (Anonymous, 1976). Yield tests are 
made generally with invariable seeding rates or even with the same number of 
vigorous seeds per unit, without any account to individual demand on spacing. 
Whigham (1975) conducted a worldwide comparison with a uniform plant density 
(40 plants/m2) . 
There are two ways to solve the spacing problem: turn space to the 
requirements of the si ngle plant or find a suitable type to the most efficient 
space. As shown with bush snap beans, the yield target can be reached and 
even beaten in the range of higher plant densities (Gretzmacher, 1974, 1975) . 
The spacing experiment: Fig. 1 illustrates the relationship between the 
reciprocal effect of spacing and yield. The broken line shows the yield per 
single plant for various plant densities required to get equivalent yields per 
area . The full line shows the yield obtained by a spacing experiment with the 
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Figure l. Required and real yield per 
single plant in relation 
with plant density 
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Hungarian variety 'Pannonia 10' 
(maturity class 0) in Vienna 
(48°12' north, 9.7°C and 668 rrm as 
average) which was brought in a 
square disposition with 4 replica-
tions: 10 X 10, 20 X 20 (Standard), 
30 X 30 and 40 X 40 cm space per 
single plant. This gives 100, 25, 
11.1 and 6.25 plants/m2. The 
resulting yield parameters are 
presented in Table 1. 
In the first part, the data 
show for single plants a strong 
decrease with increasing plant 
density. Even the 100-seed weight 
decreases from 22.0 g (40 X 40) to 
19.9 (30 X 30), 20 . l (20 X 20) and 
finally to 16. 7 g (10X10) . The 
very low ratio of seeds per pod 
was influenced in the same way 
w i t~ its opti~um of 1:1.74 at 11 
plants /m2 1~d minimum of l:l .62 at 
100 plants/m2. A similar distribution shows the height of the plant--70.l cm 
at 11 plants/m2 and 55.9 cm at 100 plants/m2. The same correlation was 
observed for the number of branches, leaves and nodes and the diameter and the 
weight of the stem--a decrease by increasing plant density. Only the "pod-
free-space" (harvest-criterion) increases from 5.9 cm at 11 plants/m2 to 14.9 
cm at 100 plants/m2. 
The experiment with 4 spacings has shown that the highest yield per unit 
gives 25 plants/m2. The optimal total yield might be expected in the range up 
to 50-65 plants/m2, as could be deduced from the statistical distribution. 
See also the narrowing of the two lines in Fig. l. 
Multiplication of F1 and F2: In the last 2 years, 30X 30 1..r.: has been 
used for the multiplication of the F1. This is not the optimum spaciny for 
single plant yield, but more comparable to growing characteristics than 40 X 4C 
cm; therefore it gives also an impression of the growing type. This is 
Table l 
Yield parameters of 4 different spacings 
Number of QOds Number of seeds Seed weight in g 
2 x + s- in % p x + s-Plants/m x x in % 
p x + s-- x in % 
p 
Yield characteristic per single plant 
6.25 59. 7 + 3.7 293.04 ++ l 00. 5 + 7.2 297.39 ++ 22. 12 + l. 45 324.36 +++ 
11. 11 44. l + l. 6 216. 19 +++ 76.6 + 1.6 226.71 +++ 15. 28 + 0. 73 224.08 ++ 
25a 20.4 100.00 33.8 100.00 6.82 100.00 
100 4.6 + 0.3 22.59 +++ 7. 5 + l. 3 22 .11 +++ l . 25 + 0. 17 18.35 ++ 
Yield characteristic per m2 
6.25 357. l + 7.4 47. l 0 +++ 581.6+42.3 46.47 +++ 129 .84 + 7.07 51.38 +++ w 
<J1 
11. 11 490.9+15.9 64.73 +++ 857. 5 + 39. 5 68. 51 ++ 170 .83 + 4.54 67.58 +++ 
25a 758 .3 l 00. 00 1251. 6 100.00 252.73 100.00 
100 492.0 + 13.9 64.88 +++ 771.8+17.0 61.67 +++ 133. 46 + 9.32 52.81 ++ 
aStandard 
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important for the selection of soybeans for dense planting. 
The F2 is grown at 40X11 cm; this is about 23 plants per m
2 and is com-
parable with the spacing of 20X20 cm. To reach the yield target of 3000 kg/ha 
(45 bu/ac), the F1 has to y1eld 27 g per s1ngle plant and the F2 has to yield 
13.2 g per single plant. 
Deduction of the spacing problem: The trials will be continued; from 
investigations with different other crops it is concluded that the tendency to 
more plants per area will continue. It is necessary to grow soybeans with dif-
ferent spacings for screening new varieties or own breedings. Breeders have 
to consider the requirements of closer spacings. 
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1) A spontaneous mutant at the ~2 locus. 
In 1971, Detroy Green, Department of Agronomy, Iowa State University, 
found sterile plants in an F4 single-plant progeny row from a cross of Hark X 
Harosoy Dt2Dt2. This family segregated 66 fertile to 21 steri le plants. 
Microspore mother cells of the sterile plants were examined, and a low level 
of chromosome pairing was observed, indicating that the sterile was either an 
asynaptic or desynaptic mutant. We designated this new mutant the ISU sterile. 
